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© Improvements relating to filters and valves. 

The present specification discloses an adjustable element 
for use in a filter or valve. The element comprises a coiled 
spring (3: 27; 37; 65). tension or compression, which can be 
extended or contracted by suitable means to vary the degree 
of fiUratton and flow through cross-section. Known ftltration 
elements of this type have coils (9: 15; 16) with circular or oval 
transverse cross*seciions and these elements are prone to a 
speedy build-up of filter cake. 

The present invention provides an adjustable element (3; 
27: 37; 65) with the individual spring coils (9; 15; 16) having a 
generally square or rectangular transverse cross-section, the 
surface of the coils (9; 15; 16) being surface-hardened. The 
interengaging surfaces (8; 14) of the individual coils (9; 15; 16) 
can be flat so that the coils engage squarely, or curved for 
tangential contact. The smooth outer (11) and inner <13) sur- 
faces of the element (3; 27; 37;' 65) reduce the rate of filler cake 
build-up. and together with the surface hardening, facilitate 
the accurate control of the adjustment of the element (3; 27; 
37; 65). 
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DESCRIPTION . 
"IMPROVEMENTS RELATING TO FILTERS AND VALVES " 

The present invention relates to an adjustable 
element for use in a filter or valye. 

In particular the present invention relates to 
an adjustable element formed by a coiled spring member, 
which can be used either as an adjustable filter 
element or as a valve closure member. 

Considering solely the filter art, adjustable 
coiled spring filter elements are known. Such filter 
elements employ either a tension or compression spring,, 
the axial length of which can be adjusted to vary the 
gap between adjacent coils, to thus adjust the filter 
size, a good surface match being required between 
adjacent coils. Such filter springs are closed at 
one end and the fluid to be filtered is passed either 
through the open end of the spring and out through the 
gaps between adjacent coils, or vice-versa. With 
such a tension or compression spring filter element 
the coiled spring can either be fixed at both ends 
to the structure of a filtration unit with the struct- 
ure at one or both ends of the spring being moveable 
tc adjust the filter gap, cr the spring can be secured 
at its open end to the structure of the filtration 
unit, with an actuator rod extending through the 
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spring. In the latter case with a compression 
spring, the actuator rod is a tie rod which is 
secured to the closed end of the spring. In the 
case of tension spring filter elements the actuator 
rod may be a push rod or a tie rod which merely 
engages the closed end of the spring. -However, in 
all such filter elements the coiled spring has coils 
with a circular or oval transverse cross-section. 
Thus, when operating with a small filtration gap 
between adjacent coils, the relatively small radius 
curvatures of the individual coils presents a generally 
wavy profile for the surface of the spring both inside 
and out, which profile facilitates a build-up of 
filter cake on the spring. In addition to the above 
problem and disadvantages, the above coiled filter 
springs are usually manufactured so that the surfaces 
of the coils are relatively rough in microscopic terms. 
Thus, when requiring microscopic filtration gaps, 
accuracy is not possible due to the relative-^.roughness 
of the adjacent coil surfaces. Further, due to the 
required spring rating of the spring determining the 
necessary transverse dimensions of individual coils, 
there is a limit to the spiral length of the filtration 
gap per unit axial length of the spring, especially 
when considering the circular or oval configuration of 
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the known filtration spring coils. 

If the above known coiled spring filter elements 
were to be used as valve closure members, the same 
problems and disadvantages as outlined hereabove would 

5 in the main apply. In particular the relatively rough 
surfaces of the coils would prevent the spring from 
being closed completely. 

Bearing the above in mind the aim of the present 
invention is to provide an adjustable element which can 

20 be used as a positive valve closure element or as an 
accurate and efficient filter element, especially when 
requiring a microscopically small filtration gap. 

According to the present invention there is 
provided an adjustable element for use in a filter or 

23 valve, said element comprising a coiled spring, the 
individual coils of the spring having a generally 
square or rectangular transverse cross section, with 
the surface of said coils being surface hardened. 

In a preferred embodiment of the present invention, 

20 for use as a filter element, the coiled spring is a 
closed tension spring, the coils having a generally 
square transverse cross-section. The coils may have 
square or radiused i.e. curved, interengaging end faces. 
By virtue of the generally square cross-section 

25 of the coils the coils engage together to present a 
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substantially smooth outer and inner surface. These 
outer and inner surfaces of the spring thus present 
little, if anything, for filter cake to grip and thus 
any build-up of filter cake on the element is easily 
removed. Additionally, as the surfaces of the coils 
are hardened by, for example, cold rolling during 
manufacture of the two non-contacting surfaces, the 
coils have substantially smooth mating surfaces which 
enables small filtration gaps, •e-g less 
than 10 microns, to be accurately and uniformly achieved 
throughout the length of the filter element. 

In an alternative embodiment of the present 
invention, the spring coils have a generally rectangular 
transverse cross-section with the longer diameter of 
the cross-section, arranged radially of the spring. In 
this way the required amount of metal can be provided in 
the coils to produce the required spring rating, whilst 
the spiral filtration gap per unit length of the spring, 
can be maximised. The above advantages of the present 
20 invention, when used as a filter element, are of course 
still retained in this alternative embodiment. 

In either of the above embodiments, one end of the 
spring may be closed, with the smooth outer surface 
continued around the closed end. Preferably, an 
25 actuator rod extends axially through the spring and is 



secured to the closed end of the clos d tension spring, 
the actuator rod extending out of the open end of the 
spring. In use the open end region of the spring is 
secured over an outlet port in part of a filtration 
unit, the actuator rod extending through the port and 
being secured as a tie rod to an actuation mechanism. 
Alternatively, the actuator rod need not be secured to 
the actuation mechanism but can act as a push rod. 
The actuator rod may be constructed of spring steel 
so that filter cake can be removed from the filter 
element by, for example, moving a magnet outside the 
filter unit and causing the filter element to distort 
under the effect of magnetic forces; the spring steel 
actuator rod returning the element to its original 
configuration. 

Whilst the provision of an actuator rod is pre- 
ferred in the filtration mode of the present invention, 
the spring may be extended and compresed by any other 
suitable means, within the scope of this invention. 

Preferably, the . ad justable element of the present 
invention, when used as a filter element, is arranged so 
that fluid to be filtered is passed between the coils, 
into the spring so that any filter cake is formed on the 
outside of the element, facilitating removal as described 
hereabove. The adjustable element may of course be 
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alternatively arranged so that the fluid to be filtered 
is first passed into the spring from one end, and then 
forced between the coils. 

When the adjustable element of the present invention 
is used as a valve closure element it is preferably 
again in the form of a closed tension spring, the smooth 
hardened mating surfaces of the adjacent coils facil- 
itating positive closure and enabling the valve to be 
opened by miniscule amounts. With such minimal opening 
being available the valve closure element may be used 
to, for example, aerate or introduce bubbles of gas 
into a fluid in which the element is immersed. 

Control of the valve closure element whether as a 
closed tension or a compression spring, may be effected 
by an actuator rod in a similar manner to the actuator 
rod of the above described filter, or the spring may be 
fixed at both ends, with its fixing at one or both ends 
being adjustable axially of the spring. Further, it is 
envisaged that the spring incorporate a magnetically 
affected member, say at the closed end of the spring, and 
be magnetically extendible and/or compressible using an 
external magnet arrangement, e.g. solenoid. 

Whilst the above filter and valve closure elements 
utilise closed tension springs, compression springs may 
be substituted, if desired, within the scope of the 
present invention, the hardened surface, square or 
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rectangular cross-sectional coils with square or curved 
contacting surfaces, still acting with advantage. 
Further, as the valves and filters using an adjustabl 
element according to the present invention, may be 
3 made solely of metal, they are especially of use in 
nuclear installations. 

It is to be noted that any filter or valve incor- 
porating an adjustable element according to the present 
invention, can be used for the fine and accurate control 
10 of both liquors and gases. 

The present invention will now be further described, 
by way of example, with reference to the accompanying 
drawings, in which:- 

Fig. 1 illustrates a preferred embodiment of the 
15 present invention for use as a filter; 

Fig. 2 is a cross-^sec tional view of part of the 
filter element of Fig. 1; 

Pig. 2A is an enlarged detail of the coil cross-section of 
Fig. 2; 

20 Fig. 2B is an enlarged detail of a different coil cross- 

section suitable for the present inv»tion; 

Fig. 3 is a cross-sectional view of part of another 

embodiment of filter element constructed according to 
the present invention; 
25 Fig. A is a schematic illustration showing the 

arrangement of the filter element of Figs. 1 and 2, in 
a filtration apparatus; 

Fig. 5 schematically illustrates one embodiment of 
valve incorporating the present invention; 
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Fig. 6 schematically illustrates a further embodinent 
of valve incorporating the present invention; and 

Figs. 7 and 8 schematically illustrate further 
valve constructions incorporating an adjustable element 
according to the present invention. 

The adjustable elements illustrated in Figs. 1 to 
4 of the accompanying drawings are for use as filter 
elements. The filter element (1) shown in Figs. 1 and 
2 comprises a closed coiled tension spring (3) which is 
closed at one end (5), with an elongate actuator rod 
(7) extending axially through the coiled spring and 
being secured, e.g. welded, to the closed end (5). 

As can be best seen on Figs. 2 and 2k, the coils of the 
spring (3) each have a generally square transverse cross- section 
with the flat facing surfaces (8) of the adjacent coils (9) engaging 
squarely together in the fully closed condition. In 
this way, the spring (3) presents a substantially smooth 
external and internal surface (11,13) so that there is 
little, if anything, on which filter cake can grip. The 
closed end (5) is also smoothly continuous with the 
external surface (11), to thus reduce the availability 
for grip for filter cake. Further, the surface of the 
spring coils (9) is hardened by a process which ensures 
a relatively smooth surface which facilitates the spring 
both positively closing with adjacent coils interengaging 
each other, and being able to accurately provide an 
adjustable miniscule filter gap uniformly along the spring 



0213941 



-9- 

length. These hardened surfaces can be provided by, for 
example, initially cold rolling round steel wire to 
produce substantially square cross-section wire, the wire 
being subsequently wound to form a spring. 

In an alternative embodiment (Fig. 2B) the 
interengaging surfaces (14) of adjacent, generally square 
cross-section coils (15), are radiused i-e. curved to 
provide for good tangential contact. 

To maximise the length of the spiral filter gap 
per unit length of spring, the transverse cross-section 
of the spring coils (16) can be made substantially 
rectangular as shown in Fig. 3, without any loss of 
material and with therefore the same spring rating being 
retained as with the substantially square cross^section 
of Figs. 1 and 2. 

The filter element of Figs. 1 and 2 can be used in 
the filtration unit schematically illustrated in Fig. 4. 
This filtration unit comprises a housing (17) which 
has an inlet (19) and an outlet (21). The filter element 
of Fig. 1 is located within the housing (17) with its 
open end secured over the outlet (21), the actuator rod 
(7) extending out of the unit and being secured as a 
tie rod, to an actuation mechanism (23). By operation 
of the actuation mechanism (23) the coiled spring (3) 
can be extended to provide the required filter gap 
between adjacent coils. Fluid to be filtered can then 
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be passed through the unit with any filter cake being 
formed on the outside of the coiled spring (3). To 
facilitate removal of the filter cake, the actuator rod 
(7) is made of spring steel and a magnet (25) is 
5 moveable around the housing (17). The magnet (25) 
causes the spring (3) and the actuator rod (7) to 
distortand move with the magnet (25), thus effectively 
cracking and shaking off the filter cake. The spring 
steel of the actuator rod (7) ensures that the filter 

10 element (3,7) returns to its original configuration 
ready for further use. 

Whilst the above describes an adjustable element 
constructed according to the present invention and used 
as a filter. Figs. 5 to 8 of the accompanying drawings 

15 illustrate the element of Figs. 1 and 2, omitting 
actuator rod (7), used as various forms of valve. 

The valve illustrated in Fig. 5 comprises a 
valve closure element (27) formed by a closed tension 
spring which is closed at one end region (29) and 

20 supported at the other end region (31). This element (27) 
forms a basic one-way valve in a valve housing (32), the closure 
element (27) allowing fluid flow only in the direction of the 
arrows. Tt> explain, the spring coils only open vrtien there is 
sufficient pressure outside the spring to overcome the spring force; 

25 the square inter^igaging hardened surfaces (8) of the coils 
(Fig. 2A) ensuring a positive closing of the valve. 
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Alternatively, the interengaging harden d surfaces (14) 
can be curved to provide for tangential contact there- 
between (see Fig. 2B). 

The valve illustrated in Fig* 6 differs from that 

5 of Fig, 5} solely in that the spring can be extended, 
as and when desired, to open the valve to the desired 
extent, by operation of the solenoid (33). The 
extent to which the valve is opened, i.e* the extent 
to which the spring is extended, can be varied by 

10 the variation of the magnetic field produced by the 
solenoid (33 ) • 

The valve illustrated in Fig. 7 comprises an 
adjustable closure element (37) which is secured 
within a two-part casing (39,55). The casing (39,55) 

15 comprises a lower cylindrical part (39) which is 
provided with an inlet port (41) in its base (A3), 
the base (43) being threaded as at (45) and, in use, 
screwed onto a feed supply • The inlet port (41 ) 
connects with one end (47) of the adjustable closure 

20 element (37), the other end (49) being closed and 

secured to a member (51) which is held axially, though 
rotatably, by pins (53) within the upper cylindrical 
part (55). The upper cylindrical casing part is 
screw threadedly engaged, as at (57), to the lower 

25 casing part (39). Thus by rotating the upper casing 
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part (55) on the thread (57), the adjustable closure 
element (37) which is in the form of a closed tension 
spring, can be varied in length to open or close the 
valve, fluid flowing through the closure element (37) 
to a chamber (59) defined by a flexible bellows (61), 
and thence to an outlet (63). The substantially 
square or rectangular •cross-section of the tension 
spring together with the squared or radiused, hardened 
coil surfaces ensure positive closing and accurate 
control of the smallest of flow paths. 

The valve of Fig. 8 has an adjustable closure 
element (65) again in the form of a closed tension 
spring. This spring (65) is secured within a hollow 
cylindrical housing (67) which is rotatably fixed to 
a base (69) by dowel pins (71). The base (69) has an 
inlet (73) to which the open end (75) of the spring 
(65) is secured, the other closed end (77) of the spring 
(65) being secured to an annular member (79), the 
periphery of which is screw threadedly engaged with 
the inside wall of the cylindrical housing (67), 
Rotation of the cylindrical housing (67) on the base 
(69), thus causes the annular member (79) to move 
axially within the housing varying the length of the 
spring (65) and thus opening and closing the valve to 
varying extents. When the valve is open, fluid can 
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flow out into the chamber defined by th bellOMS (81) 
and through ports (83) in the annular member: (79), to 
the outlet (85). 

The above described filters and valves can be of 

5 an all metal construction and can thus be of extreme 

importance in nuclear installations. Further, with , 
regard to filters and valves incorporating an adjustable 
element according to the present invention, due to the 
close interengagement of the coils and the available 

10 accurate adjustment thereof, filtration and control of 
both liquors and gases is possible. For example, in 
a valve applicationi a gas or air can be passed through 
an adjustable element of the present invention, which 
is immersed in a fluid, the controlled gap between the 

15 coils being only large enough to allow the gas to seep 

into the fluid. Such is the accuracy of fine adjustment 
available with the hardened surface, substantially 
square or rectangular cross-section, coils of the 
present invention • 
20 Whilst the above description refers to closed 

tension springs, the present invention is also applic- 
able to compression springs* 

The present invention thus provides an adjustable 
element which is suitable for both filter and valve 

25 usage, the element being capable of fine and accurate 
adjustment • 



BNSDOCID: <EP 021 3941 A2.L> 



0213941 

-14- 

CLAIMS 

!• An adjustable element for use in a filter or 
valve » said element comprising a coiled spring 
characterised in that the individual coils (9^15,16) 
of the spring (3,27,37,65) have a generally square or 
rectangular transverse cross ^section, with the surface 
of said coils (9,15,16) being surface-hardened. 

2. An element as claimed in claim 1, wherein the 
coils (9) each have flat interengaging end faces (8) 
which interengage squarely with each other. 

3. An element as claimed in claim 1, wherein the 
coils (15) each have curved interengaging end faces 
(14) . 

4* An element as claimed in any one of claims 1 
to 3, wherein the coils (9,15,16) each have planar 
surfaces (11,13) lying parallel to the axis of the 
spring (3), which surfaces (11,13) thus present 
substantially smooth inner and outer surfaces for the 
element • 

5. An element as claimed in any one of the 
preceding claims, wherein the individual coils (16) 
have a generally rectangular transverse cross-section 
with the larger dimension of the generally rectangular 
cross-section extending radially of the spring (3). 

6. An element as claimed in any one of the 
preceding claims, wherein one end of the coiled spring 
(3) is closed in such a manner that the smooth outer 
surface (11) is continued around the closed end (5). 
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7. An element as claimed in claim 6, wherein an 
actuator rod (7) extends axially through the spring 
(3) and is secured to the closed end (5), the actuator 
rod (7) extending out of the other open end of the 

5 spring (3) . ► 

8. An element as claimed in any one of the 
preceding claims, wherein the spring (3) is a closed 
tension spring. 

9. An element as claimed in claim 7, when mounted 
10 in a filter housing (17), a magnet (25) being arranged 

to be movable when desired, to cause the spring (3) to 
flex laterally. 

10. An element as claimed in any one of claims 1 
to 8, when the element is located in a valve housing 

15 (32), fluid pressure acting within the valve housing 
(32) controlling the longitudinal extension and 
contraction of the spring element (27). 

11. An element as claimed in any one of claims 1 
to 8, when the element (27) is located in a valve 

20 housing (32), an external magnet arrangement (33) . 

being provided to control the longitudinal extension 
and contraction of the spring element (27). 

12. An element as claimed in any one of claims 1 
to 8, wherein the spring element (37) is mounted 

25 within a two-part valve housing (39,59), said housing 
parts (39,59) being screw- threadedly engaged together 
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vlth one nd (47) of said spring lement (37) fix dly 
connected to one housing part (39) and the other end 
(49) rotatably connected to the other housing part 
(59). 

5 13. An element as claimed in any one of claims 1 

to 8, wherein Che spring element (65) is located 
within a valve housing (67), one end region (75) of 
said spring element (65) being attached to a first 
member (69) which is rotatable within the valve 

10 housing (67) though axially fixed, and the other end 
region (77) being secured to a second member which is 
screw-threadedly engaged with said housing (67) so as 
to be rotatable and axially movable, one of said 
members being provided with a passage (83) extending 

IS therethrough. 
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© Improvements relating to filters and valves. 

© The present specification discloses an adjustable el- 
ement for use in a filter or valve. The element comprises a 
coiled spring (3;27;37;65), tension or compression, which 
can be extended or contracted by suitable means to vary the 
degree of filtration and flow through cross-section. Known 
filtration elements of this type have coils (9;15;16) with cir- 
cular or ovat transverse cross-sections and these elements 
are prone to a speedy build-up of filter cake. 

The present invention provides an adjustable element 
(3;27;37;65) with the individual spring coils (9;15;16) having 
a generally square or rectangular transverse cross-section, 
the surface of the coils (9; 15; 16)) being surface-hardened. 
The interengaging surfaces (8; 14) of the individual coils 
(9:1 5; 16) can be flat so that the coils engage squarely, or 
curved for tangential contact. The smooth outer (11) and 
inner (13) surfaces of the element (3;27;37;65) reduce the rate 
of filter cake build-up, and together with the surface harden- 
ing, facilitate the accurate control of the adjustment of the 
element (3;27;37;65). 
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